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Supply voltage compensation circuit of input/output buffer 

Abstract: 

There is provided a supply voltage compensation circuit comprising a supply voltage 
compensator including a buffer for generating data values in response to a pull-up signal 
and a pull-down signal; an input/output terminal for applying the data values of the buffer 
to a data input/output circuit; a first transistor whose gate is connected to a line connecting 
the buffer and the input/output terminal, supplying a half voltage, to prevent the supply 
voltage from falling down; a second transistor whose gate is connected to an output of the 
first transistor, connected between the line and a ground; a third transistor whose gate is 
connected to the pull-up signal, connected between the ground and a line connecting the 
first transistor and the second transistor. When a negative voltage Vi II is input while the 
circuit operates by a supply voltage Vcc, the supply voltage compensator forms a current 
path between a ground voltage terminal and a data input terminal to prevent the supply 
voltage Vcc from falling down below a minimum driving voltage of the circuit. Therefore, 
it is possible to prevent the supply voltage Vcc from falling down due to the negative 
voltage Vi II upon data writing, thereby enhancing operation margin of the circuit. 
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^ H2.^ b/*s* tHiy^j s^j s-si- a^tisoii s*j oitis^ is dsif mas 

dsoii sbskm ami ei »«ofe bHiy^K #7i maiei hqieizw ai oi eh s^i^/^tigQii °j 

7^K?I 3/#^ESIK 3S 232J StU £!"Aloh7l £I*H 291 tHBHSJ- 3/#^B AHDIM SSS^ Ef 
eJ Oil Til 01 ^71- 3SEIDI 5h = ^1^1 §2oh= X1J 1 MBXI^EI, Xil 1 eehx|^E12J #^CHI XjOIM^h 3 
SEIDt £> k 7l 32! » 2X1 AMD I OH 2iS *l! 2 ^sh^eI, a^j ai^CHI TllOl^^h 31EICH a 1 M 
?HXI^E1£h XII 2 ^X\±E\2\ 21 Eh°»Hh SA1 AH3I0H 31 3 EgHXI^EfM 7>XI=- 23 a 

?HI*JD. g H2MHI Sjsra, CIHHDI^ 7332I2J 2S(Vcc)0i!A1 gSMOH* LIU 01 01 El 3^3 
2:^ Vi 1 101 3^EI3 23 = 7^ E§!(Vcc)2| ai^Oj 2^1-EICH PHKJl^ 

tWIMQ ^WXI~ 3# SXI S3 EW2I- mi 01 El 3"EHH1 3^ EH^l g-S^D. ZiEiH 

£, £ 3^ LiiOlEi 71 ^Al 8233 Vi 1 1011 [[fE 2£J S32J g§h S#0| SQiTJ E|H|-Q|± g» DfSi 
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e is m^2i 3/m wmm ueks use, 

£ 2a~ 01 01 El 7I^Ai £ 1 CHI EAI£] A'*J E?HAI±Ei 71 « 2 = EH^l g2tK?l ^Exll g-x|oj 
E 2b= E 2a2J g7f £I^EM UEFyj £2, 

£ 3^ b nenni mm b/*sj lhih^j 2 si 23 2^ s^si^m ue^ sise. 

10: S^B 
20: g« bKit} 
30: QI0IE1 2m 
40: Sc! ^ « h 

tHiti^^Ei ilH^J SHIS 7^^711 2!^ 4= 2^2! Villi ?H^lohO| CIUWI^ 

§^ t^AI! ^ <&/m^ bHffl^J 3£J 2^ S^h a^SlSDil ^ 30ID. 

t*M H2^thS(HI E&Ef ±» 37I7F ^^EICHAI Oil ±7} l-g£^ '£]oH QS ^AFCHI 2 
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4" 2000-0003905 

213.2! <3%m 01*1= 3$» 2JP. 

£ is s&stei a/».q bHB's ueks .asSs-Ai, oi gs<sw= g.g dscvpuja fiefs as-cvpcn 
on ..sswipi qipiei aa asrwcc-jsu sxi aa eot ak»n- sis aissi 

2 MS£ 'M»»^EKTrH:1 # TrtC)»7W= a/ge* :feH'nj.(10)2h #71 tHB(10)2J fllQI-Eiarg U0IE1 a^ 
tl^/g§Sf|M(30)OII 2! 7^:71 S/f 5fEK-20)0| . SALEIQf SICK 

EiOlEi ^gA| a/g^ fcMH(10)= S3 £!5!(Vpu)Ef SCFS £K(Vpd)O0 «B»H)r if 3 QflOIEI a T 

■s= 'O'm sasHjl a/*^:e(2d)(w g^ticf. boiei a re @-7i wm/fe si i ess^ -eg 
aag BHfl, ad.i.a a -o-a 27i Xii i as* M^Ai^tarM)7> B2*Hja Xii 

2 M^A|±E1(TrN2)7h BSElOl- SA| saw t(H§ iSiJSl g5j*HLK 

QO 01 El 7|^A|(HI£ BS £!.£(Vhi)H- MPS a2:(Vpd)7l- E^ S^BIttS a^E|7| tfflSOil a/g 
H bHIH(10)7h S^eIXI stem CtSlI: -»S PHH3l^2j £=*vg BMffiQ. 

£ 2a= DllOlEi 7|^A| £ 1 Oil EA|=J A'2). MSTj^Ef 7ia 3£ l^S -fiSS-KJI- ?|*J- ^E*0 §*|2J 
EraSOlU, E 2b^ £ 2a2| § 1\ fflSEg UEftB ESOjO. 

□ 01 El H-/»H-EK.2Q)PII a^ £3 £ 38121 Vil KQHfOl^f a^ SEIIIS 7^ ^Til 2!*!Sf 4^ 

21= aawi s.aer©s 71*1 xis e 2t» u&y uw iroi a. i ess^ m?h ai ^ei ¥.«oife 2145 a 
wssp. ^, 7ie(2)2j phw lhwi ti#s thi 1 as^ 'eaxi^Eisi sara (ana- 

4±(8s) SI P1(4)S NPN HlrGIMEl m?t!X|^E1(Tr)2| g& S«(b,a,d)f SO. 

3HISE, #71 2!S^ M2HX|^E1= E 2a0il UEft* dlEh B0I EEOSW) S^Hh £S 71EI QI^S J«W 
21 P3I'(4) ' wSOO p+ «.£gOI 53E|Dj '2*1 aa(Vs)0| °J7Fa= S(9)2F QflGlEi S/S^&(20) 
AhOISJ 71EI7F EaieKBdjSf HI0IE1 ■g/g5?-EK20)2| 7i£IMIlK^7| WZQW QI0IE1- a^B(20)M gl^EI 

= viu aaoi -iv gEQis a aa-H^NPNUHDi«a ; Man^Efi-(Tr)2i a-sraa- atj. " oichi 

E&Eh^a 1(9)011 Al ^^(8s) ««H& S« M^(lb) EHdM Eai2!(8d)01IAi ±±(Qs) 

s «a.a.s as ai^(ia)^ B-ati-Tj £ich Eaie!(8d)(Hi s!^ei= asi aa<vcc)2i H7i^ aa- 

ziEiHg, pHi-oii^ TEia^sj as(VcG)OiiAi gqnoKr on §aa vnioi oioiei a^e^s a^as 
p. ^, QI0IE1 a^2i v i 1 1 aa-oi eaa-^^ lhbi^~ ohaoi ^oit^i pawing s^oFaoi a- 

^E|^ ^XilSOl SiSlP. 

a a^jo A^| 2h ^ise te^5^i ^1^01 EiioiEi ^i^aj a/g^E>-°j eaasj ancni ci> 
£f BifflM ^^^fe m?hai^ei2j aa aa h am 01 s-tfEi ^ s^hn^Ai puhoi^sj mzi 
m *^ais ^ a/#^ minsj aa aa s^i- m^sism fli5ofeai °«p. 

^s^pi ?iufoi a hehhi [Q.g a/g^ bHmH4 aa aa h m^sis^ #a a^EF m 
p^ a^oii ^a^i-oi mioiEi itm hiihek tHiHEj uoiEiae hioiei a^iis/s^ss 
on si^bpi -i^i" a/g^EHK aa a^ awioi ^to« yiiHEf a/s^s mm 2^01- 

^ EI-E'Oi! TiiOIM^I- 31EID1 o[±. ^Z'M g^o^ Jil 1 M^HAI^EI, Xj\ 1 M^HAI^EIBJ g^Oil ?i|Q|M 
91EIDI ^71 Eh2i2h SAI AHDIOil fl| 2 M^AI^EI, ^71 ^a a^Oil HQ\E.?Y SSa'DI fll 

1 MgHXI^Etai- SI 2 M2HA|^P2] 21 Bh°i M SA| Af 01011 SIS 7HK 3 MSIjAI^EIM Jm~ aa 32" 

£ 3^ b hekhi mm a/g^ bfiia^j aa aa- sw m^ssm uek^ ii^soip. 

E 3g g^sHDl MS, S noj.» - 2 a5:(Vpu)Eh gQ-S a$(Vpd)0il ggSIDI ED 01 El Sfg g-4gS|DI 

aa aacvcc) a sai aacvss) ew atoioii ^is sia n i ais^ MgHAi^EKTri), xii 2 aa 

± MS!Al^Ei(Tr2)M 7fAI^ tHffl(IO)2K fe^l fcH'ffl<10)SI HIOIEiafi HOIH B^fflS/g.qaS(30)WI 

S!?»ct a/g^B(20)ai-, aa^ei aa aa h (vcc)2j ^tmw #?\ wmoom 

a/g^&(20) AfOlM 3^m^ EFE'Oil >1I0|M7|- SIBDI $1-= aa(1/2Vbc)g SO 1 MgjAI^ 

Ei(Tr5), SI 1 M2HAI±Ei(Tr5)2J g^Oil 7H0IM7F 31EID1 #71 3E!2* 2AI AFOIOJI 31 & M 2 ^eh 
7a.^EI(Tr3), #71 #a as(Vpu)Oil 7110iM7h 31EID1 fl| I MSHAI^EI (Tr5)S|- M 2 M?HAl^Ei(Tr3)^ 
253 E|-2!]l|- an AhOICHI SIS M 3 Mgj A|^E1(Tr4)g aa aa M#*(4p)S ^#SP. 

0}7|A+, «l 1 M?HA|^E1(Tr5)^ SIS^ M?HA|^E1, M 2 SI fl| 3 ^2HX|^Ei(Tr3 ,Tr4)^ E5HXI 
^Etl AFg^P. 

#712}- 301 ^SS g UE^I QIOlEi a/g^ 1 Hiffl^ QI0IE1 71 «AI 13 ds(Vpu)E|- IQFg a^(Vpd) 

7h g^ass a^ap. oidh s° aico )°j aiome 7i^ w eiioiei aq&(20)£^ vmoi ov 
a?isp ^ eaaoi s7feis m i eaHxi^p(Tr5)£j tiioim aag s^j aa h ap 371 im 

§ Wi eSaOiAl J/2 Vccf a 2 M?HAI^:E1(Tr3)2J «0|E(HI E'7hA|7|H, OICHI HI 2 M^jAI^EI (Tr3)7|- 

^ofTfl El 01 




Et!-, §#^E' aHtovjsi a^ as7f a^E»-(20)^g a^as n i M?HAi^Ei(Tr5)aF m 2 m 

4-2 



SH73±E1(Tr3)7h 2= HgElOiAi QIOIEI gj^E.K20)HS^E1 M 2 Mg!Xl^Ei(Tr3)2J gX|£ Sf^ ^ 

gQ. oi msb, cr qioiei ?mw&u nmm oioieii 7inir ^ sjck 

e*sw cftoiEi rg ?mt>tim qioiei gj^EK2ojM usaa agoi a^as a 1 Meixi^EKTrsm 

= SI 2 eaxi±E1<Tr3) SE^ QIOIEJ Q^9(20)2J ga£ Elll g§0| S£tfl, 

UUH3|^ dOIEI 7|Hg ot a *p| 4:tB£hCh £E£h SI 1 Mg!X]£E1(Tr5)a gg|OI ^O.TVOIH 

s a^&(20)M ewaswoi an si asm o.arora mas am\±°i %*mz= ot?e ssfe urn 
qioiei ^gxi bHiB(io)^ ga d£(Vpu)2i- gas <y£(Vpd)oii gswi qioiei btji 

g WtfSKX B/gei 9(20)01 >qt>0. UOIEj » *0*g S7I 9|t|AI& gQ£ £!S(Vpd)7t Vcc*Vt££ 

^a§ moias, gs #£<vpu)7f s^aas arawm, oiqa a 2 ega^ Man^aa^pi- essioi 

QIOIEj ge* 9(20)00 S? EJ^2| CBOlEi 2t 01 WflO. 01 £ SEH 7|ga a/g^ fcHB2f 58l«r 

sshi 4*«»& 201 a. 

tfsoj qioiei Ti 97i z\mm~ ga i!S(vpu^ ta*vtss saa ewiara, gag awvw) 
7i- s^an meet, oioii hiib(io)2i si i ssa^ san^EtcM)?} esan si 2 ess^ gam 

£E1(Tr2)7}^ @2E£iDJ CiiOIEJ ge?9(20)0fl m\ Sj^SJ [|0|Ei 2t T» geiBO. OIHB Sa 
M#¥(40)£ g8 i!S(Vjpu)M SI 3 Mgj*i£EUTr4)7l- ggaO) SI 1 S SI 2 

M§!XI±E1(Tr5,Tr3}(H) iSEjir Sa Silg §73 3a^£ #XJ*0. 

crew,, s H2JDB Hjera a/s^ mag ^um^ gjasi tissj s^oii am\±?t n&zm 
ss(Vcc)mai gam ow tm saa vi i ioi qioiei a^&£s a^as sa ^§ 
aaofaosi Enioi g^fEioj □woi^a Taaaoow) tm&u ^om~ a# »twe* sxi aa e 
^sf aoia a^&oii ag m±m 

HSiH^, M 01 EH 7|^AI Maa Vi i IQO WE aa^l SSI £*#0| 210179 CIHK3I;± #EHg SHfcftPI 
SKB, QblHDI^2J DH3f 37ii 4?#A|fi 4= SiQ. 

1. ga d*a* ea§ d^ofl seehoi qioiei zhi a^sfe biq; 

S-71 tHiH2| BOIElStg QIOIEI a^tlS/g^tl^DJ £17^71 £i£J* a/^ » 

aaa z\m wmwrn/m^v mm 9^o^ ehaofl taoi^ ^aot ^ 

^ Sag M 1 MSjXI^Ei, SI 1 M2!X|^E12J #^Dfl 7H0IM7!- 21£|Dt ^7 1 E^Hf SXI AF 

01CK3 31^ Xfl 2 MSXI^EI, ^71 ga ^20fl 7II0IM7F 9§£IDt SI 1 MgjXI^EM SI 2 eenxi^EI 
2j 3 g Ef°]2F SXI AWIM SBS SI 3 MgjXl^EIg 7CT- 3a M^g ^d|§^ ^g |g£ 

^ a/g^ fcHiy^ sa sti- M^tis. 

2. XI It^CHl ^CHAi, ^71 SS ^a S^2| SI 1 MSIAI^Ei^ 11 M?HXI±E10IOI , SI 2 

9 m 3 e»|xi^Ei~ ^e^: MSHXj^Eiei ag ^s^s ^ a/g^ mum aa 2>^i- a^si 
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